Abstract-Data-driven decision-making can offer improved insights for information value and create new business opportunity. The purpose of this paper is to present the findings of expert opinion in verifying the influencing factors in big data analytics (BDA) implementation that are beneficial in developing the BDA implementation assessment model. The study was carried out by conducting face-to-face approach sessions with three academicians and four industry experts who have vast experience in big data research and its implementation. The findings from these exercises has confirmed and verified the content of the ten factors that include organization dimension (such as big data strategy, top management support, resource commitment, organizational relationship), people dimension (such as analytics skills, managerial skills and analytics culture) and technology dimension (includes data infrastructures, information processing and quality) were appropriate for the research model. It was described using descriptive analysis such as frequency, mean and standard deviation. Once the verification process is complete, the research model will be validated through survey in the future work.
I. INTRODUCTION
The rise of information in digital formats has created great opportunity, advantages and potential business value to organization advantages. Towards sustaining the organization's business and services in big data era, many organizations have started to adopt big data analytics (BDA) and using analytics insights in decision-making. Business leaders has realized the advantages of data-driven decision-making can offer improved insights of information value and able to create new business opportunity [1] . Data-driven decision-making refers the use of analytics data in decision-making to promote more effective insights for business favourable.
Organization may face many challenges in promoting datadriven culture decision-making, for example changing in management and technology acceptance using the analytics application. Therefore, the BDA implementation was not as booming as expected [2] [3] as several problems were encountered by the organization during its implementation. This might be due to the facts that the big data capabilities and resources were unfit during the implementation phase. Poor data quality will lead to low data utilization efficiency and even bring serious decision-making mistakes. At present, big data faces great challenges to deliver a high-quality analytics reports and expectation from big data users.
For the purpose of big data improvement, it is suggested that the assessment on BDA implementation be carried out to ensure that the needs for data analysis are adequate and relevant for the organization to use, and being well managed at the optimal level. In fact, academic literatures on BDA implementation is still scarce. This study aimed at designing an assessment model for big data analytics implementation. The findings will be used to assist business leaders to assess and achieve relevant capability, quality and user's trust for effective BDA implementation. The assessment may also facilitate decision-making in minimizing the investment risks on BDA technology and resources.
The organization of this paper is as follows. The first section looks at the current states of big data uses, implementation, needs and advantages of using big data in organisation while the second section describes on related works in big uses while the third section explains on expert review methodology adopted and used in this study. The fourth section presents the results of the expert review processes and followed by discussion in the fifth section. The final section was the conclusion.
II. RELATED WORK

A. Big data analytics implementation
Big data analytics implementation is the process of extraction of insights and business value from many different sources of data. In the Malaysian context, National Hydraulic Research Institute of Malaysia (NAHRIM) has implemented BDA for water issues related to environmental disaster [4] . Through climate change case study, NAHRIM has highlighted the big data implementation challenges such as data accuracy, people involvement and collaboration between top management, subject matter experts (SMEs) and information technology (IT) staff, and big data technology [4] . In the western countries, farming in food and agriculture has undergoing a big data revolution using precision analytics to make on-farm decision [5] that improved the sustainable food systems. [6] . The application of big data and visual analytics are embedded in EHRs for effective decision-making. Prior studies determined the challenges of big data were included the big data capabilities, resources and quality. The BDA capabilities refers to the ability to process and analyse big data and transform into valuable information [7] [8] [9] . These capabilities include management, technology, talent and analytics capabilities. Whilst, BDA resources refers to the tangible and intangible resources [7] . The components of tangible resources comprised of data, technology and basic resources; whereas intangible resources comprised of datadriven culture and intensity of organization [7] . BDA quality refers to the process of transforming and analysing big data into understandable information and in ensuring the analytics outputs are useful for decision-making [10] [11] .
B. Formulate Research Model
The development of research model in this study was based on the systematic literature review guidelines [12] and the content analysis. The formulation of the research model was carried out based on five steps. The first step was formulating a research question such as 'What are the factors to be considered in formulating an assessment BDA model?' Then, conducting search documents from electronic databases and review the relevant papers. The third step includes listing the factors to be considered in formulating the research model. The next step was analyzing the BDA implementation's factors and summarizing in matrix table. The fifth step was designing the conceptual assessment model for BDA implementation.
We have divided three important dimensions into organizational, people and technology, and 10 factors to be considered in formulating the BDA implementation assessment (BDAIA) model. Four factors were categorized in organizational dimension that include big data analytics strategy [13] [14] , top management support [15] , resource commitment [16] and organizational relationship [8] [9] . Meanwhile, three factors such as analytics skills [8] [9], managerial skills [7] and analytics cultures [7] were categorized in people dimension. The other three factors are categorized in technology dimension that include data infrastructures [8] [9], information processing [11] and information quality [11] . The description of three dimensions and definition of each factors are discussed as follows:
1) Organization dimension:
Organization dimension is performing the big data strategy for organization that includes big data strategy, top management support, resource commitment and organizational relationship factors. The big data strategy is defined as the alignment of BDA goals in supporting the business and IT strategy [17] . Top management support refers to the commitment of the organization business leaders to support the BDA implementation and provide sufficient financial and resources [7] . Meanwhile, resource commitment refers to the commitment of top level management in providing the big data technology and competency development [7] [8] . The organizational relationship is described as the collaboration and integration of BDA team in achieving the big data goals [9] [18] .
2) People dimension: People dimension involves the collaboration of big data knowledge worker that include factors such as analytics skills, managerial skills and analytics culture. Analytics skills are defined as the capability of analytics personnel to analyse big data effectively with the specific capability, knowledge and skills [8] [9] . Meanwhile, the managerial skills can be described as the capability of the big data managers in harmonizes and promoting collaboration among the big data team members [7] [19] . Analytics culture refers to the practice of organization leaders and decisionmakers using statistical data and analytics insights in decisionmaking [18] [20].
3) Technology dimension:
On the other hand, the technology dimension is executing data analytics processes and supported by data infrastructures, information processing and information quality factors. Data infrastructures refers to the technology of IT equipment's and applications systems used to operationalized the data analytics [8] [9] . Information processing is related to the capability of IT platforms and analytics applications to process raw data and transform into valuable information [21] . The information quality refers to the analytics results quality includes completeness, accuracy, format, currency and relevance, that presented according to the need of decision-makers [11] .
C. Theoretical background
Drawing on big data literatures, the factors that influence the assessment criteria for big data analytics implementations in the Malaysian context can be classified into three dimensions (Section II in subsection B): organization, technology and people. The implementation of BDA in the organization can be involved many theories to be apply. Nevertheless, the research model is very closed to the adoption of Resource-based View theory (RBV) by Bharadwaj [22] and the updated Information Systems Success Model (ISSM) by McLean and DeLone [23] .
The RBV theory was used to justify and understand the relative contribution of resource availability and capability involving organizational features, people skills and enabler technology, towards the diffusion of big data analytics implementation for effective decision-making. Whilst, the ISSM theory was used to justify and understand the quality of big data analytics results (i.e. information quality) towards effective decision-making.
III. METHODOLOGY
The expert review was carried out based on multiple steps. The first step was the selection of a panel of experts. A panel of experts was selected to review the proposed research model. The second step was development of expert review form. Followed by the face-to-face approach session, in which the design of the research model was shown to the panel of experts and request them to verify its dimensions, factors and content. And finally, an analysis of the findings using statistical tools.
A. Selection of Experts
The purpose of the expert review was to get approval and comments on the research model. A panel of experts was selected to review the research model. The selection criteria of the panel were based on three criteria such as: (1) involvement in the strategic planning, development and monitoring of big data analytics applications; (2) knowledgeable and have vast experience in relation to big data analytics research and implementation project; and (3) readiness to participate in the research. The panel of experts was selected based on experience with at least 3-6 years involvement in the big data analytics research and industrial practices.
The selection of big data experts is categorized under focus group approach and the total of respondents participating in the research were small [24] . A total of seven experts were able to participate in this expert review.
B. Instrument Development
Based on findings in Section II (subsection B), this study has come out with 10 proposed factors that have influenced to the BDA implementation directly. Ten factors are big data strategy, top management support, resource commitment, organizational relationship, analytics skills, managerial skills, aanalytics culture, data infrastructures, information processing and quality. Therefore, an expert review form was used to gather feedback data and to eventually confirm the factors in BDA implementation. These experts were asked to verify the factors that influencing the BDA implementation based on scales given. A five-point scale ranging from 1 'strongly disagree' to 5 'strongly agree' were used to measure the expert's responses.
C. Data Analysis
The data were gathered from all seven experts based on their opinions and experienced on 10 factors that may influence the BDA implementation in the organization. Descriptive analyses were conducted using SPSS 23 program to describe the frequency, percentage, mean and standard deviation to determine the relevant factors in assessing the success of BDA implementation.
IV. RESULT
This section presents the description of data the collected and descriptive statistics on the calculated frequency, mean and standard deviation of each factor as shown in Table II . Table I shown the demographic profile of expert reviewers. The study approach was conducting interview with three academicians from two different Malaysian public universities, three practitioners from Malaysian Public Service and one practitioners from the Malaysian Government Linked Companies (GLCs). All of the seven experts had vast experienced and knowledge in big data analytics research and its implementation in the industry. Table II shown the findings of this study by calculating frequency and percentage of agreed feedback, mean and standard deviation for each factors. All of the experts had agreed on the proposed factors as each factor scored 100% for its frequency. The mean value represents the distribution of the data which turns the tendency of expert's opinion. The results showed that all the 10 proposed factors in this study scored mean rating of more than 4.00. The highest mean rating (4.86) is data infrastructures factor with six (6) experts agreed that data infrastructures as the most important factor to be considered in BDA implementation. This is followed by eight (8) other factors (i.e. big data strategy, top management support, resource commitment, analytics skills, managerial skills, analytics culture, information processing and information quality) that scores identical mean rating of 4.71. The organizational relationship obtained 4.57 mean rating in which 3 of the experts chose 'agree' while the other 4 experts chose 'strongly agree'. In terms of standard deviation (S.D), data infrastructures factor scored the lowest S.D (0.378) followed by eight (8) other factors (i.e. big data strategy, top management support, resource commitment, analytics skills, managerial skills, analytics culture, information processing, and information quality) with each of them obtained S.D value of 0.488. The highest S.D (0.535) is obtained for organizational relationship.
A. Data Collection
B. Mean and Standard Deviation
V. DISCUSSION
The discussion describes and interprets the descriptive statistics (Table II) and expert's feedback for model improvement.
A. Factors Interpretation
The overall mean ratings of higher than 4.00 was obtained in this study with data infrastructures factor (No. 8) scored the highest rating with an average mean of 4.86 and S.D of 0.378. This implies that data infrastructures are very important component in BDA implementation as without appropriate data infrastructures, decision-making processes and organization performance might be affected. This influence can be referred to as significant positive effect on BDA implementation which is in-line with studies by [9] [8] . In addition, organizational relationship factor (No. 4) also obtained relatively higher rating mean of more than 3.5 (Mean = 4.57 and S.D = 0.535) in terms of relationship among domain experts (a.k.a. subject matter experts), data scientists and IT staff in achieving the big data goals. This factor was achieved through formal or informal discussion and coordinating the BDA issues harmoniously which was also used in other studies by [9] [18] . The descriptive statistics result obtained in this study is also consistent with previous studies as discussed in Section II, which highlighted that organization, people and technology dimensions are affecting the capabilities of the organization towards the success of BDA implementation and effective decision-making processes.
B. Expert's feedback for model improvement
This subsection summarizes the feedback of the seven experts for model improvement upon agreement of the ten factors for the research model. Expert #1 shared her experienced in big data research that are very related and relevant in the assessment of BDA implementation. Expert #2, also shared her experience in big data research of this nature and opined that all factors proposed in this study are relevant in assessing the BDA implementation for operational organization. The third expert (Expert #3) is an academician and has years of involvement and experienced in big data and Information Systems (IS) research. She verified that all factors are pertinent in assessing the BDA implementation.
Expert #4 has the industry background and has vast knowledge and experience in big data projects in the Malaysian Public Sector. She opined that all factors are relevant and suitable in assessing the BDA implementation. On top of that, she also suggested that factors, based on the most recent ISSM publication available, should be included in this study.
Expert #5 also from industry. She agreed that the overall factors are relevant and suitable for the research model in this study. Expert #6, with his vast experienced in big data analytics implementation and research projects, has suggested that different stages of BDA implementation should be included and to determine how the research model can support each stage of BDA implementation.
Last but not least, Expert #7, based on his hands-on experienced in handling big data project, opined that the overall factors are relevant and suitable in assessing the BDA implementation. On top of that, he suggested considering analytics skills for IT staff and subject matter expert (SME) for quality data analytics. Overall, no major improvements are required for the research model used in this study.
VI. CONCLUSION
The BDA implementation assessment model adapted and used in this study is satisfactorily appropriate in terms of factors and sequence. The panel of expert reviewers have agreed on the proposed ten factors including big data strategy, top management support, resource commitment, organizational relationship, analytics skills, managerial skills and analytics culture, data infrastructures, information processing and quality. In general, they shared the same view and concerned over the whole nature of the study even though they are from different background and organizations. In future work, the research model should be included as one component in the Information Systems model for big data assessment.
